80                                      PHYSICS OF THE AIR
speculative guesses; many data are yet needed to establish the facts, and to determine their causes.
The changes of the output of solar radiation appear to be very small in the green and infragreen, but to increase rapidly from that point with decrease of wave length to possibly 100 per cent in the far ultraviolet.1 Evidently this is not primarily a temperature effect, but the actual cause is unknown.
Changes in the temperature and temperature distribution of the atmosphere obviously must entail variations in the strength of the winds and other weather elements. Hence, in so far as increase or decrease of the solar constant leads to alterations in the temperature of the air, whether in the same sense or the opposite, it must affect the run of the weather. But logical as this argument may be, official meteorological services have not yet been able to make much use of the current value of the solar constant in predicting the coming weather. This, however, is no reason for now lessening the study of the sun, since the information thus obtained promises to be of predictive value, not only of some sort, long-range probably, for the weather (really a climatic swing) but also for other things. It promises, for instance, the foreknowledge of marked changes in the intensity of the antirachitic region of the ultraviolet, so important to animal health, growth, and propagation. And, anyhow, weather prediction is not the only end of knowledge.
DISTANCE FROM THE SUN
If the apparent disk of the sun radiated equally all over, it would be strictly accurate to say that the intensity of its energy received at any particular point is directly proportional to the solid angle subtended by it at that point. But it does not radiate equally from all parts, either in amount or kind. The quantity of radiation per unit area of the apparent solar disk decreases from center to circumference, while at the same time the spectral region of maximum intensity gradually shifts to longer and longer wave lengths. Hence the total insolation at a given point cannot be rigidly proportional to the solid angle in question. This departure, however, from exact proportionality must in most cases be wholly negligible. Besides, the solid angle subtended by the sun at the surface of the earth is so small that but little error would be made in problems of total radiation by regarding it as strictly zero and therefore applying without correction the law of inverse squares.
At aphelion the distance of the earth from the sun is, roughly, 3.3 per cent greater than at perihelion. Hence insolation at perihelion, other things being equal, must be approximately 6.6 per cent greater than at aphelion. And, since the earth may be regarded as a full radiator at about 252° Abs., it follows that its effective temperature must be greater 1 ABBOT, C, 0., loc. cit.

